Clinical Implications•This study describing the effects of the coronavirus disease 2019 pandemic in a selected group of patients with severe asthma suggests that coronavirus disease 2019 may not be severe or cause severe asthma exacerbations in such patients.

During the coronavirus disease 2019 (COVID-19) pandemic, caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), Spain has been one of the most severely affected countries in Europe. As of the time of writing, the country has reported 213,435 confirmed cases of the disease, approximately 10% of which have required intensive care, and 24,543 people have died as a result of infection. Within Spain, the region of Madrid has seen the highest number of cases (61,171) and fatalities (8,176).[@bib1] The Infanta Leonor University Hospital, an institution serving a population of 300,000, is located in southeast Madrid, one of the hardest-hit areas in the entire region. Therefore, our hospital has experienced one of the highest rates of SARS-CoV-2 cases in the country, many of which have required hospitalization. Between March and April, the institution provided emergency care to 2968 patients with COVID-19, of whom 1211 were hospitalized.

SARS-CoV-2 is a respiratory virus that, when severe, is associated with pneumonia, possibly leading to acute respiratory distress syndrome (ARDS) and, in many cases, a fatal outcome.[@bib2] In the early stages of the pandemic, patients with chronic pulmonary diseases were considered to be at risk. However, recent studies have identified advanced age, obesity, and arterial hypertension as the primary risk factors for severe disease. The prevalence of asthma among patients infected with the COVID-19 virus in Wuhan seems to be lower than that in the general population, although asthma has not been clearly defined.[@bib3]

In Spain, 2% of public health expenditure is devoted to asthma-related care.[@bib4] It is estimated that the global economic burden of asthma is between €1.5 billion and €3 billion annually, and higher costs are associated with greater disease severity.[@bib5]

Severe asthma affects 3.9% of patients with asthma.[@bib5] It is defined as an inflammatory chronic respiratory disease that remains uncontrolled despite optimal therapy and treatment of contributing factors, or which worsens when high-dose treatment is decreased.[@bib6] Around 50% of patients with severe asthma experience uncontrolled or partially controlled symptoms despite maximal treatment.[@bib5] These patients pose a special challenge for care providers because of the extensive diagnostic testing and care resources they require.

The aim of this study was to determine the prevalence and characterization of COVID-19 among patients with severe asthma according to European Respiratory Society/American Thoracic Society criteria who presented to our allergy department during the COVID-19 pandemic.

A total of 80 patients with severe asthma under follow-up in our Allergy Unit were included; all were treated with high-dose inhaled corticosteroids and additional controllers. Demographic data, clinical characteristics (ie, comorbidities including cardiovascular risk factors, asthma phenotype, and asthma treatment during the pandemic), and presence or absence of COVID-19 (signs and symptoms, X-ray results, laboratory findings, and CURB65 pneumonia severity score) were obtained by 2 allergists in April 2020 using face-to-face (23.6%) or telephone interview (76.4%) and by consulting the electronic medical record system.

The median age of patients was 49.7 years (range, 22-72 years; interquartile range, 41.25-56.75 years) and 71% were females. Severe allergic asthma was the most frequent phenotype, affecting 70% of the total sample, followed by eosinophilic nonallergic asthma in the remaining 30%. All cases were treated with high doses of inhaled corticosteroids combined with long-acting β-agonists; 80% of patients required additional medication to control the asthma disease, mainly montelukast (78.7%), tiotropium bromide (33.7%), and oral corticosteroids (2.5%). The remaining 23.7% were treated with 1 of the following biological agents: omalizumab (11.2%), mepolizumab (11.2%), and benralizumab (1.2%).

COVID-19 was confirmed by PCR testing in 3 patients with severe controlled asthma (3.75%). The others had controlled asthma and presented no SARS-CoV-2 symptoms. Controlled asthma was determined by Asthma Control Test questionnaire.

The patients with severe asthma with COVID-19 were aged 55, 56, and 62 years, with no cardiovascular risk factors. Two presented an eosinophilic phenotype and 1 was allergic. All were under chronic treatment consisting of daily fluticasone propionate (1000 μg) combined with 50 μg of salmeterol and 10 mg of montelukast. Two patients also required tiotropium bromide at 5 μg/d, and 1 patient was administered 100 mg of mepolizumab every 4 weeks.

Upon presentation to the emergency department, all patients reported fever and cough, 2 patients complained of myalgia, and 1 reported dyspnea. Results of X-ray imaging showed bilateral pneumonia in 2 cases. During the acute phase, only 1 patient received methylprednisolone during inpatient care due to an associated bronchospasm with respiratory failure.

No patients developed cytokine storm and thus did not require high-dose bolus of methylprednisolone, tocilizumab, or anakinra. Moreover, none of them developed ARDS and did not require intensive care or in-home oxygen therapy upon discharge. Data are presented in [Table I](#tbl1){ref-type="table"} .Table IClinical characteristics of patients with severe asthma with SARS-CoV-2 infectionPatientDemographic characteristicsSevere asthma characteristicsCOVID-19 dataAge (y)SexCV risk factorsAsthma phenotypeAsthma comorbiditiesAsthma treatmentSymptoms/signsRespiratory functionSARS-CoV-2 PCRChest\
X-rayLymphocytes (u/μL)CRPLDHD-dimerCURB65HospitalizationTreatment156FNoEosinophilicNasal polyposis\
NSAIDs--- cross- intoleranceFluticasone propionate 1000 μg/d + salmeterol 50 μg/d; tiotropium bromide 5 μg/d;\
montelukast 10 mg/dFever\
Dyspnea\
Cough\
Myalgia\
DiarrheaRF: 14 bpm\
O Sat: 97%+Bilateral lung infiltrates80043.5277490010 dHydroxychloroquine\
Azithromycin\
Corticosteroids\
Oxygen therapy 4 LPM255MNoEosinophilicObesity\
BMI: 30\
BronchiectasisFluticasone propionate\
1000 μg/d + salmeterol 50 μg/d; montelukast 10 mg/d;\
mepolizumab 100 mg/4 wkFever\
Cough\
MyalgiaRF: 16 bpm\
O Sat: 94%+Normal120016.1339500NANoHydroxychloroquine\
Azithromycin362MNoAllergicNoneFluticasone propionate\
1000 μg/d + salmeterol 50 μg/d; tiotropium bromide 5 μg/d;\
montelukast 10 mg/dFever\
CoughRF: 15 bpm\
O Sat: 94%+Bilateral lung infiltrates55013625334406 dHydroxychloroquine\
Lopinavir/Ritonavir[^2]

To our knowledge, this is the first published study describing the effects of the COVID-19 pandemic in a select group of patients with severe asthma.

We observed no increase in exacerbations of severe asthma due to SARS-CoV-2 infection. Contrary to expectations, these patients with severe asthma did not develop an aggressive form of COVID-19 (ARDS) and did not require intensive care. This may be caused by the fact that drugs used to control asthma can contribute to the inhibition of viral replication as described in recent *in vitro* studies.[@bib7] Alternatively, this effect may be linked to the reduction in proinflammatory lipids observed when using montelukast as pretreatment in a mouse model of ARDS.[@bib8]

Many patients with more severe disease had high levels of inflammatory mediators in blood such as INF-γ, IL-1β, IL-6, IL-8, IL-12, and TNF-α,[@bib9] which are cytokines related to the T~H~1 response. T cells are highly involved in asthma physiopathology, specifically the T2 pathway in allergic asthma.

Our patient with severe asthma with COVID-19 under mepolizumab (anti--IL-5) treatment since January 2018 did not develop pneumonia. The role played by biological asthma therapies in patients with COVID-19 should be further studied. However, further research based on larger samples is needed to establish whether severe asthma should be considered a risk factor for patients with COVID-19, and whether asthma treatment could protect patients from developing a severe form of COVID-19.

Finally, because patients with severe asthma residing in our area also received care in other hospitals, we cannot provide real incidence data of SARS-CoV-2 infection in these patients.
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